Introduction {#sec1-1}
============

Skeletal Class III malocclusion in mixed dentition or late deciduous dentition is most challenging for the orthodontists to treat. It may result either from maxillary deficiency or mandibular prognathism or a combination of both.\[[@ref1][@ref2][@ref3]\] This condition presents as concave facial profile with Angle\'s Class III malocclusion. The treatment approach during growth is to apply orthopedic force to the maxilla or mandible, depending on where basically the skeletal problem exists.\[[@ref4]\] In cases with maxillary retrusion or deficiency, facemask or facemask with rapid maxillary expansion is the treatment of choice, whereas in mandibular prognathism, chin cup therapy is the traditional treatment modality. Chin cup therapy redirects the mandibular growth at chin, helps in backward repositioning of the mandible, retards the growth at condyle, and remodels the mandibular morphology at gonial angle and symphysis.\[[@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16]\] Results of a recent meta-analysis and systematic review had showed that chin cup therapy reduced the gonial angle and angle SNB significantly when compared to untreated patients.\[[@ref17]\] The recommended age range for the use of chin cup therapy had been suggested from 4 to 14 years.\[[@ref18][@ref19]\] A longitudinal study reported by Wendell *et al*. claimed that patients treated with chin cup therapy showed reduced downward displacement of mandible than that of control group and improvement in skeletal profile.\[[@ref20]\] In those cases where Class III malocclusion is because of the combination of maxillary deficiency and mandibular prognathism, chin cup with facemask is the treatment of choice. The purpose of this article is to present a comprehensive approach to manage a 9-year-old prepubertal girl at her late mixed dentition stage with skeletal Class III malocclusion due to prognathic mandible. Initial orthopedic interception with chin cup therapy (combination type) followed by fixed orthodontic treatment with multibracketed standard edgewise appliance was instituted. After 6 years posttreatment, her occlusion was stable with harmonious soft-tissue profile.

Case Report {#sec1-2}
===========

A 9-year-old prepubertal girl reported to the Unit of Orthodontics, Oral Health Sciences Center, Postgraduate Institute of Medical Education and Research, Chandigarh, with a chief complaint of lower teeth coming in front of the upper teeth. On clinical examination, she had apparently symmetrical leptoprosopic face. She had orthognathic facial profile. Her facio-maxillary midline was concordant, but facio-mandibular midline was shifted to the right by 1 mm. There was no shift of midline on mandibular closure \[Figure [1a](#F1){ref-type="fig"}--[c](#F1){ref-type="fig"}\]. On intraoral examination, her dentition revealed late mixed dentition stage with Class I molar relation on the right side and Class III molar relation on the left side with edge-to-edge incisor relation. Maxillary and mandibular arches were asymmetric with flattening on the right side. Maxillary and mandibular incisors were in edge-to-edge relation \[[Figure 1d](#F1){ref-type="fig"}\]. Maxillary dentition revealed cross-bite tendency \[Figure [2a](#F2){ref-type="fig"}--[d](#F2){ref-type="fig"}\].

![Patient\'s pretreatment photographs (a) extraoral frontal (b) extraoral smile (c) profile (d) intraoral frontal](CCD-8-139-g001){#F1}

![Pretreatment study models (a) right buccal occlusion (b) left buccal occlusion (c) maxillary occlusal view (d) mandibular occlusal view](CCD-8-139-g002){#F2}

Examination of intraoral periapical (IOPA) radiographs in relation to maxillary and mandibular incisors revealed no periapical pathology \[Figure [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. Panoramic radiograph revealed that full complement of teeth was present in both maxillary and mandibular arches. All second molars were in the Nolla\'s stage 6 of teeth development. No clinical significant abnormality was observed \[[Figure 3c](#F3){ref-type="fig"}\].

![Pretreatment radiographs (a) maxillary intraoral periapical (b) mandibular intraoral periapical (c) orthopantomograph (d) lateral cephalogram](CCD-8-139-g003){#F3}

Cephalometric analysis showed a skeletal Class III bases due to mandibular prognathism with hyperdivergent growth pattern (FMA; 31°, SNMP; 38°), proclined and protruded upper incisors (5 mm and 31°), and rectroclined lower incisors with normal nasolabial angle. She was in Cervical Vertebrae Maturation Indicator Stage 2 \[[Figure 3d](#F3){ref-type="fig"}\].

Problem list {#sec2-1}
------------

Skeletal Class III bases due to mandibular prognathism in sagittal and vertical planesEdge-to-edge incisor relationshipHyperdivergent growth pattern due to downward and backward rotations of mandibleProclined and protruded upper incisors (compensatory proclination)Discordant midlines.

Objectives of treatment {#sec2-2}
-----------------------

Interception of developing Class III skeletal bases due to mandibular prognathismTo intercept the hyperdivergent growth patternTo achieve optimal overjet and overbiteCorrection of proclined and protruded upper incisorsCorrection of midline discordant.

Treatment plan {#sec2-3}
--------------

Chin cup therapy to redirect mandibular growth in both sagittal and vertical planesFollowed by comprehensive orthodontic treatment with fixed appliance and Class III mechanics.

Treatment progress {#sec2-4}
------------------

As this patient reported at an early age with Class III skeletal pattern due to mandibular prognathism, chin cup therapy \[[Figure 4a](#F4){ref-type="fig"}\] was started at this stage and advised to wear it for approximately 14--16 h/day. Orthopedic force delivered was 300 g initially to a maximum of 600 g/side.\[[@ref21]\] This regimen was continued for 3 years. After chin cup therapy \[[Figure 4b](#F4){ref-type="fig"}\] full-arch bonding of the upper and lower arches was done using 018" slot Standard edgewise appliance. After leveling and alignment, Class III elastics (3/16", 3.5 oz) were started. Comprehensive orthodontic treatment with fixed appliance was completed in 3 years. The total treatment time of orthopedic and orthodontic correction was 6 years, 2 months. There was improvement in facial profile, nasolabial angle, and mentolabial sulcus \[Figure [5a](#F5){ref-type="fig"}--[d](#F5){ref-type="fig"}\]. At the end, good Class I molar and canine relationship with normal overjet and overbite was achieved \[Figure [5e](#F5){ref-type="fig"}--[i](#F5){ref-type="fig"}\]). The upper incisor to NA was normalized at the end of treatment \[[Figure 6](#F6){ref-type="fig"}\]. Posttreatment occlusion, function and esthetics were fairly good. Following comprehensive orthodontic treatment with chin cup and multibracketed appliance, dental health component of the patient improved from 4 at the start of treatment to 1 (post treatment) whereas the esthetic component improved from 3 to 1. PAR index showed 100% of improvement. The upper and lower Hawley\'s appliance was used for retention.

![(a) Chin cup delivery (b) lateral cephalogram at the end of chin cup therapy](CCD-8-139-g004){#F4}

![Posttreatment photographs (a-d) extraoral photographs (e-i) intraoral photographs](CCD-8-139-g005){#F5}

![Posttreatment radiographs (a) maxillary intraoral periapical (b) mandibular intraoral periapical (c) orthopantomograph (d) lateral cephalogram](CCD-8-139-g006){#F6}

Results {#sec1-3}
=======

The main treatment objectives were achieved with the correction of developing anterior crossbite. The esthetic and functional aspects were satisfactory. The treatment time was 6 years, 2 months. Since skeletal Class III malocclusion was mainly due to prognathic mandible, chin cup therapy was instituted for 3 years. Cephalometric superimposition \[[Figure 7](#F7){ref-type="fig"}\] showed improvement in facial profile. We had achieved good Class I canine and molar relationship with near-to-ideal overjet and overbite. There was an improvement in interincisal angle with increase in the upper incisor proclination. The evaluation of panaromic radiograph showed good root parallelism of all teeth. Posttreatment, IOPA showed Grade I resorption of roots of the upper and lower incisors. In the present case, Class III correction was mainly achieved by dentitional changes with little skeletal improvement. After 6 years of debonding, her facial profile and occlusion are stable \[Figure [8a](#F8){ref-type="fig"}--[g](#F8){ref-type="fig"}\].

![Superimposition at SN plane with registration point at S](CCD-8-139-g007){#F7}

![Photographs after 6-year posttreatment (a-d) extraoral (e-g) intraoral](CCD-8-139-g008){#F8}

Discussion {#sec1-4}
==========

Class III malocclusion treatment in the growing patients is most perplexing for the orthodontists. Although if left untreated, Class III malocclusion tends to worsen, and considerable percentage of adult patients may require orthognathic surgery.\[[@ref16]\] Early treatment is mainly indicated to achieve normal jaw relationships by growth modulation. Mixed dentition period is the best time for the interception. Skeletal Class III malocclusion should be corrected as soon as we see the first sign. Although mandibular growth is under genetic control, chin cup therapy redirects the mandibular growth at chin, retards mandibular growth at condyle, repositions the mandible backward, and remodels the morphology of gonial angle and symphysis.\[[@ref6][@ref8][@ref9][@ref11]\] A minimum of 2 years of chin cup therapy with night time use is necessary as the condyles should be at rest when compressive stress is applied. When planning chin cup therapy, the clinician must take into account the onset and duration of growth spurt.

In the present case, choice of chin cup therapy was made because the skeletal Class III malocclusion was due to the mandibular prognathism. The desired functional and esthetic results were achieved. The use of chin cup improved the maxillomandibular relationship both sagittally and vertically \[[Table 1](#T1){ref-type="table"}\]. There was a remarkable improvement in FMA from 31° to 26°. There was a significant improvement in the gonial angle from pretreatment value of 122° to 120° at the completion of chin cup therapy. The literature is well documented with the closure of gonial angle following chin cup therapy. Deguchi and McNamara\[[@ref22]\] reported a significant reduction of pretreatment gonial angle from 127.3° to posttreatment value of 126.6° on Japanese females. Another study reported by Deguchi *et al*.\[[@ref23]\] has reported 8.2° reduction in the gonial angle after chin cup therapy. The posttreatment decrease in the gonial angle after chin cup therapy has been widely supplied with literature\[[@ref24][@ref25][@ref26][@ref27]\] and could be explained with the direction of force applied by chin cup therapy.\[[@ref28]\] In the present case, direction of force applied was anterior and more vertical to the centre of resistance of mandible (CRes) leading to compression of the gonial angle. Since mandibular length in this patient has increased nearly twice the amount of maxilla \[[Table 1](#T1){ref-type="table"}\], the occlusion after 6 years of debonding was maintained on the right buccal segment, optimal overjet, and overbite with concordant maxillomandibular midlines, whereas the left buccal segment revealed super Class I molar relation, with acceptable facial profile.

###### 

Comparison of pretreatment, postchin cup, and posttreatment cephalometric measurements

![](CCD-8-139-g009)

Conclusion {#sec1-5}
==========

Treatment effects produced by traditional chin cup therapy in redirecting the mandibular growth pattern from hyperdivergent to normodivergent have been described. Selected cases can be benefitted from the chin cup therapy if it is instituted at the right time.
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